Continuing the early w o r k of M e l a n d e r , O l s s o n and coworkers1 who studied the heterogeneous acid catalysed hydrogen exchange in thiophene, determina tions of the dedeuteration 2 and detritiation 3 rates of a number of substituted thiophenes in homogeneous con ditions were recently carried out. The relative rates are strongly dependent on the substitution in the thio phene ring. S h a t e n s h t e i n et al. 2 showed that in mix tures of acetic and fluoroacetic acid the ratio of the dedeuteration rates of 5-methoxythiophene-2-d and thiophene-3-d is about 1010 under same conditions. The relative exchange rates are not much dependent on the reaction conditions. A ratio of 200 was observed 2 for the dedeuteration rates of 5-methylthiophene-2-d and thiophene-2-d in 33.3 mole-% trifluoroacetic acid, 66.7 mole-% acetic acid at 25°. Detritiation of the tritium analogs at the same temperature in 44.5 mole-% and 27.9 mole-% trifluoroacetic acid gave ratios of 206 and 202, respectively 3. This suggests that the exchange rate is primarily a function of the electronic configura tion. Such an assumption was previously made by M e l a n d e r 4 who thus explained the ratio of exchange rates for the 2-and 3-position in thiophene. Now having more data available concerning the homo geneous acid catalysed hydrogen exchange of different positions in substituted thiophenes, we thought it worth while to see whether the measured relative rates cor relate with theoretical quantities reflecting the electro nic structure and reactivity of these compounds todS = a + 0.93 ß a3 -a -0.02 ß aCH3 = a -0
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We calculated for the ground state the free valence indices, electrophilic superdelocalisabilities and W h e lan d's localisation energies for an electrophilic at tack. The results are listed in Table 2 . Following the "isolated molecule approximation" a correlation of the free valence indices and electrophilic superdelocalisa bilities with observed exchange rates for the position of the proton exchange is expected. On the other hand if the formation of the corresponding protonated thio phene cation is important a correlation with W h e lan d's electrophilic localisation energies should be found. In fact, all of these quantities correlate well with the observed relative exchange rates. The close relationship of these quantities enables us to make some predictions of the relative exchange rates for the less reactive positions in these compounds. It also al lows to find out the relative rates of deuterium exchange in the case of the dithienyls which were not deter mined. K e l l o g , S c h a a p and W y n b e r g 7 recently re ported the complete analysis of the kinetically con trolled products of the electrophilic bromination and deuteration of 1, 2, and 3. So the results of deuteriumhydrogen exchange reactions of 1, 2, and 3 carried out for 5 hours in refluxing deuterioacetic acid are as fol lows: 1 showed 60% exchange in Suppositions, 2 22% in 5-position and 40% exchange in 2'-positions and 3 about 60% exchange in the 2,2'-positions. Same posi tions in all three compounds were quantitatively brominated within matter of minutes at room or slight elevated temperatures using the brominating agent iV-bromo-succinimide (NBS) in mixed chloroformacetic acid solvent. Other reaction conditions and longer times were used to form 2',5',5-tribromo-2 and 2,2r,5,5-tetrabromo-3. The results of our calculation are in agreement with the above experimental data, indicating that the deuterium exchange found proceeds with about the same rate as in the case of methoxythiophenes, whereas the less reactive positions (being brominated after longer time) react about 103-104 times slower. All predictions (in parenthesis) for the relative rates of deuterium exchange together with the observed relative exchange rates 2 are shown in Table 2 .
